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Abstract of JP2003061 674 

PROBLEM TO BE SOLVED: To provide a 
method for detecting a Zymophilus bacterium 
which is a bacterium harmful to beer, a method 
for identifying the bacterium, and a method for 
determining the bacterium. SOLUTION: The 
sequence of a gene which encodes the 16S 
rRNA of the bacterium, containing one part of 
all parts of a base sequence represented by a 
specific sequence. A single strand 
oligonucleotide having a sequence targeting 
the 16S rDNA and 16S rRNA of the bacterium 
to selectively detect the bacterium has a 
specific sequence or the corresponding 
complimentary chain. 
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(54) [^^gco^sa;] if<^:7^^xJgm«ifflofce5e)CD8K:/a-:/, ;feir;:t:-;i^ilsmBcoMa:&ffi 



(57) i^m i^JEm) 

e-;U^S®-efe^if-f ^^>f ^XSM (Zymo 

phiius) ofeffi. ^frttSSBMtDi^:^. ^fcrisSBSo) 
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[11*311] if-<^37-r^X (Zyraophilus) SBSSS^ 

<DlB^|JS<feyil«**^i>l^?IJ*cDl^■r:KA^^ om<Dmm 

liCi^TS: < <t 4, 90%ffi t? fe -5 C i: -r i> 

Ko 

^U:;t-^K-efc^l o^frl±«»OSK:^n-7ft. y\ 20 

19*311 ^fcl*2|Zi^»a>^,CD*^t,S«*+L^:tU3•35 

5tei£co^:^*X37x^ ■ -Ir uei^xcDei£ii:^/^o 

M^M^'t^^D^t^. F I SH^ (fluorescence in si 

tu hybridization) . K-y h-:?P*:/ K^. IMfVI^P 40 

fSmo>:^^;?.:7x^ ■ -t2L/dv'XCD:Kai:^^o 

FISHJ^. K^:/ h-::^P*:/ h 



• -bUtfv^xcoSa^^p 

^^*S5S-r^7^^*^F I sH,^r*&^^*3ii iism 

coy *';^^x^ • -bUt*->x<D^fi*^o 

[^*^ 1 3 1 iS*^ 1 ^/cli 2 (ziB^CD:^ =151 ^ U 

[000 1 ] 

[0002] 

[«t*coa$&fcctt;^Bj;b<<gs^Lj=5ct-r^^M] 

5t(3i^J^-r'&!^5^^tt;^)<^^oTl^^o <111!tmttST'fe 

d— ;U^§M<t LT. '^^^^^^ -^^X (Pectinatus) 
SSt^COii^b6^iaj^fflS-efc-i>>:y'A:7xv (Megasp 
haera) MM3&*^ t>*vTfc y ^ iN^IC'<<7 5^ XMS 

^i1990^ft^-AU^^Lfc^O*^(DMa°n»^fi:CDll@»<t 
UTI^S^4xTl^'g>o — -tr Uy ^:^X (Selenomona 
s) MM. -tf-f^^^-f (Zymophilus) SBli. itfe 

^6*I^^:^l*PectinatusMSlc;^A^rifi<. -^COJf^^t^iei 

[0 0 0 3] tt-^T. 5rXJSM-V>>**X:7x 
<7)#<CDtt«>5:t>U:i:i^^b^KlliSS^7t\ SHWf^gf 
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Zf-p^ — t LXPCR (Polymerase Chain Reaction) ^ 

[0 0 0 4] LTb^L. zti^>cD::^^i*trull. -^fzitm^ 

[O O O 5] 

^j:t^±telCD'J7t<^/— ARNA (rRNA) fccki; 'J ADNA 

V— A(*5S. 16SfcJ:i;23S rRNA^Pf .b^Ci^ti: < <!: 4> 3 g 

mmX'^^^H^RNAi^T(D:k^-^{zmmLXl^^o 
*^0^IZfclNT. l^gCD'j/H^/— ARN A (rRNA) 
I*, m^ti^x^mx^^o Ca>ffi^<7)^J^CD-Ott. 
r RN A;b<^^TL>§aBBS^ri::SSI=:#^-ri)«5:t^d 

[0 0 0 6] *^B^$-ckyi¥$ffl(3|gjK'r^fll3. ifte^fc 
J: T/ It ^ CD ^ S ffi ffi r ^ a >^ O ffi ii ^ T IB (7> <i: 5 I C ^ 
m-t^o ^^'Jzf^^ i^zt^V^} ^fz\t r:7hU=fp^^b 

Ti-f^KBr^tj it^mo (.^fzitmmiz^ij^m^titz^ 
tmmz. ^tb^abfz^v^Tx. ^^^^fzitmm&^iz 

3K^*<3^^|::#a-r -i) t> -5 7fx X /i-x X X ^ 

J\^Xtx<^ -te<Dxxir;ue^. ^fcl*TSKS-ar (-fiS 
IZPN A tPf(^;K'i)) Xf^^LtztOXk-oX. 



{z^':>xm^Ztt}^X^^o 

[0 0 0 7] r/\-f 3;iJ^-f-if— i/3>J I*. a^^SS: 
tt»ia)14S33c*:U^SS. ^fcl*/N^"::^y5f-<H2--i^a> 

msLtLxmmtsti^o /W3fu^-f-tf-v'a>s^&^ 

^:^D — 3?(zft:i^-r^o CtLb^TCD5^— '^'(i^^-Cfe 

;u-f^>il^i^cfcy^^-xT-9i^^?*i#i>o 
[0 0 0 8] ^fz^ rffii^-efesj ^r±, 2ii^fci*^ 

<iCDK5iJFBl3b^90%^Si^T?fe^<t(i. ^1 CDiB^ijO^ScD 

— ARNA. ^/cfiy^KV— ADN A (rDNA) iZ^ 

-<-tf— va m^XS,. 10-100 ^ICD 

U7|-5^ Kmii. i^lZ12-35<la>5^<7 

;u:b'j7t-vx:7 7^— If) . fe^j^^^b^ib-&Jfe). fe^I^ 

m^i* J5 cfc e:^ ^ > CD y > K3b> ^ ^« * tt ^ -7 
— :ti - 1 c J: o r ^ ^ ^ ^ o 
[0 0 0 9] r::f^-<-7— J li. 0ii^iSio-ioo 5^<7U 

is-=f-'t^^^^^H. ^^o^xiiPCR (TKyy^—tfi^ 
i^Si?;) ^^cfih-cDiiin,^. mmp.'&'zfu^T.^ 

r*/\-f y y ^ -tf — v a Mtsttswr y ^ u 

-9->::^;u*cD4i6^^Mco^^(7)|il^lc*>LNT, -i^^cD^ 
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AT IS Molecular Cloning, Cold Spring Harbor, 19 

82). Tifif h J tmiii^ONA^moS^t^ 

(SOUTHERN E. tt. , Mol. Biol., 98, 503(1975)) . 
[0 0 1 0] 

^10-1000 3^ -i? U:^^ KBr^T'A^gft^ih.^c :*:^^a> 10 

d/^55:< cttiO^lCDS^L^ct^Mlc^LT^i^&tJT'fe'S) 
^/i:fi^:K<td^?5:< ^ t,90%^f^T*fc^rfn — 

$$Ba>16S rRNA^fcl^16S rDNACD^igElC^ LT^fifi^ 

r'fe-5>b>. ^/cii-^*t(r/\-f y ^-r x-r ^^t- u =f 3^ 
Ki3<*:t;:^p-:?lcoi^Tr*fe^o itL<ii. ^ 

t,90%|z^^LTffi^^6*)Trfe^3&^^fcl*^*^<t^s^^-efe 

So 

[0 0 1 1] 2^:^B^0^5-o(i. e-;u;1S«BM(D# 
^XSM(7) r RN A*fc(± r D N A i:S5fe6^(::^N-< U 

^-rx-r'S5Kiio-ioo3^>> K^^-rSc 

•tf-va>lfei*^liJ|4l::#-^L. ^LT^fi^id^Jfe) (1^ 
* tl -SiB^J l^■rttA^l OfiCDaia L fc^ 'J =f 55 

-e ^ y-n I * ^ tt ^ 1? f^i T' fc >5> o 
[ool 2] 2^^^(D3^p-~zfii. e— 

ll^(c[gLT«*D(zi:b:h.fcXi^'V3>'l*4#m6«)3KK:^P 
-:?IZ^LT. gfitJ^b-rSt*— ;UJ&SMCD16S rRNArt<D 
J^^^^lit^l^^-rSC^T-feofco Cixli. 16S rRNA 

-f^X (Pectinatus) SM <t ^ "7 x ^ (Megasphaer 

a) mmm(D^-')i^mmi^mm{z^Lx'^^ ^z? ^ =7 7. so 



X (Zymophilus pausivorans) 016S rONACD^^O ^-^fil 

S^Oii^bS^lifiSfflM'C&SPectinatus frisingensis^ P 
ectinatus cerevisi iphi lus. Uegasphaera cerevisia 
e. SelenomonasMM . t*— ;U%SM<t LT^ b ttSLac 
tobacillusSa. ^fcliE. coll $^t;flfeCDSBM 168 rONA 

(DS^iJiiltSLfco dcoes^Slc. if-r^:7-i'^;^M 
Ml3?tLTi^S&*l35::^n-::fSia9iS-^l '-8(Dri:< 

[0 0 1 3] *:^^cd:^p— 

U K?^A£^ (fluorescence in situ hybridization 
(tITFISH<hS§-r) ) ^::^l^SC(^:A^r'^So e— 

Si:«a3::'p-':^i!:$5a^*/N>r:?u^^-tf-i^3>fe 

I^IC^AL. ^C(C#:^-rSl6S rRNA|^fl>:^e«iaiilZjS 
r S C <!: T'i^M6^^/N^ :^ 'J ^-C -tf— ;> a >(7)3^a^M 

Xl^^m-^izltmt^y ^ ;^A^fflt^fc^^•\^CCD;b ;^ ^ 

-tf-f^:?-!' ^;^MMC016S rONA^, L < 1*168 rRNA^ 

i:7b<-e^S (PGR, RT-PCR?5:i:) o fil^fS::'' 
^ -r V --(7)?^^^ t?i± <h iS^ ^ P ^ A (7>1£^ (z 

[0 0 14] 

I * z ti b r :: E ^ * ti. S ti 0) T' I i 1 ^ o 

[001 5] mmm^ FisH^iccts e— ;u%s9BSco 

(1 ) 3t/L>5>M;^(::cfeSfflm 
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o.oooxg. w^m. 4*c) ^^Ti\ -Lma^JtrasM^ 

U-/ h^IUilRS. $ t>|C30mlCDPBS?g?ST?(^*#"eai£> 
^SjS (4% w/v(7>/<^7t^;UAT;UT^t K^^t?PBS) 

gCD50%Ox^ y — ;b^#t;pBSlcWit/L/S FfSHiz 
^3fe:^p-:::^^<s&ffiLfco fishi*. so pmoi<DS*:^n 

— 3f^^t;/\<:^U^^-tf-~-^a >>S[ (0.9M NaCK 0.0 
5% SDS. 20niM Tris, 5mM EDTA. 10%7t^;UAr S K. pH 

7.6) 2o//is±3^L.fcSRS*i::s«*-^. mmmiu 
>m^\z2o^m. KBra**»a*. «S(7>mbsi®7K 

uy>rif-va><!:i5fe;t^^5l^ycaSI<l*^JiLS:^. 10 
A<g/nil<7)DAPI^^t;«lfeteih»J (SlowFade i^mm 
m) ; Molecular Probett) ^^l^r. ±m^^^^ 

[001 6] (2) p« >::^^>:7'<;u^— izcfc^ffl^ 
^li-9->:^;u50mi$7KU*— 7t^:^— h»a>;< 

y^CJi.^— (tIS47mra. ?L^0. 4/z m) -CtR^I^Siil L t= 
50nil<DPBS-e2lsl^jf L^to ^t^TlO ml (D/\-r 'J 
^-f -If— *>EI >/^'y (0.9M NaCI. 0.05% SDS. 20 



raM Tris, 5mM EDTA, lO^Tt^/UAT S K. pH 7.6) VSt^ 
L. FISH(Z«SL/cc FISHIi. 50 mo\<D^^yo — y 
i^ti/\^ y^J^^-^—i^Blyy^ (0. 9U NaCI, 0.05% S 

DS. 20raMTris, SmM EDTA. 10%7t^;bA7 S K. pH 7.6) 2 

00// i*::^^x5^'y^ v-^^uicSTL, ca)±rcM{* 

(O S g * T t ^ ^ @ 3t»< Jt I z 35: S cfc 5 1 :i -f ; ^ - =^ m M 

10 tJO/N-f ::^'jy>r-if— i^a >/^*>:7T— loomu gliNT 
SigcD :7 — aiS LfrMMTKsomi Sffli>TqR§l^,^ 

-hl^^MISS^^-hCiLrOi^. ^ t»(czcD®irit}$io 

j^g/mia)DAPI^^t;afet»Jh«Il (SlowFade (g^S 
:£) ; Molecular Probett) $a>-&. ^lifig^^'&L. 

[0 0 1 7] FITCSa^Lf=^*e^::^0 — -^^ffltxTFISH 
[0 0 1 8] 
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X 






X 


X 


X 


X 










Escherichia coH 


K-12 
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X 
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[O0 1 9] ^fr. 1tSS<7>:;^p-:?^f53^icffiiN^^j£ 
t&-5>c ::fn— :?i ^:^p— :?2^f^KizFisH 

1 esrRNAi^ a>m^W$Li^mU ^fzit>. imnmziy ^':^;u 

-y^^diLfzi^m&^^miz^cx. m^^t^-^xmi^ 
^zt\t^mx&-ofzo 

[0 0 2 0] mmmz FisH^^fZcfc^if^^^^^xji 

m<D^& 50 



tco iiJB«i(7)c:t<SiS*(oiffls*ffim-r^iti«r(:i. 

*fc^JiDL. f\SHm«imSi^^Vi-t^:it\z^ijmfzc 
mfiit. if-<^:7-f /^Ov'Tf^^^X (2ynK)philus 
paucivorans) lz^S^$;h.fc d— ;UfcS* L. illttta 

■:?'f /<0v?t^^>XC0l6S rRNAlZit#m&^?'cfK?lJ# 

•^1 \z7F-rmiftm^&^:^^-y^ml'^xmmm^ (Dzit < 
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t*vxoi6S rRNA(::#mW?S:a— ^a>Tr:g^L^r::^P 

#^4xfcl:3fe!l^;5^^a-^s>:^M$;K/cMS (a) 
<>:FlTC:^^^tit-M^ (B) ^^^L. ^^^fcf-.'l/^'ic 

Lfc-»f-r^:7-f /<'l7i^7tt^>7.a (N) lieiTCO 
[0 0 2 3] N = BxC/A 

< X-r ^ n - ::^cD:glg!feiM(i^&^«BM4^Mfi«i?5: :^ p — 
:?0:^64J1&M <!: T* ^ -5) t <7) r* fctLlS & 
[oo 2 4] m!Smz K-:/ h:^p-v hr3<t:i>if-<^:7 

TplSSit LTA^^Rj^'S:- hP-b;bP— X. :^-fP>. 

[0 0 2 5] 
[^2] 











— T f°-f^«^*^^'^^- 1 r— 

Il2l3l4l?l«l7ls 


pBCtmtUA fnsrnsrBnsts 




o o o o o o o 




n5;M9(UR7 






SahaaaaiaasJaGtiGdbx . , 




^vmfta/HTri^ omiormmns 


n3M?D7Sfi , 




nsM907ft!; 






J0M105B 


l'*? »''• »' * »' • «' • l''; * 

%' 

'.. • • ' » *• » • ' • 
'~. **» '*« 

i'** »'"• **• r"» »'*• 




ATnC334 




JOMIIfK 








JCM11^9 
















K-12 



<DAPIira^ofcSa (A) ihFITCSIg$*lfcMa 

(B) ^3^SL. f-;u4^(c#^Lfc-tf>r^:7-f 

[0 02 1 ] ^%mmm,mm\:^^^). g?t*^L*t^aB 

fcaSi::i07<i(D:*:JSBS5SiiDLTlHji|RLfcgl»i::$^ 
FisHStt^^Tofcii^. l:3feSl^^^^^i:l^:^SM1000^1 
;p^>x) *<io<iSAb^4x-&<h. if-r^:7-f^x 

:7-<7X /^'i7i^7f:^>xa (n) i*isiTa>ii«^-e^ 

[0022] N = BxC/A — B 

/<^^:f^-<^X -feUfcfi^X (Pectinatus cerevis 
iae) IZ^^^$;t^TL^?&:U^e— ;U«CD1f-r^:7>r ^X 

Ov7tc^>xa$fl]ytciMs^^^j*i:y. mTi^ssiB 

-r^o if-r^:7^^x /'?0"^;t^^>x^-^t;^aMcr) 30 



[0 0 2 6] [Ifi^lja] 
SEQUENCE LISTING 
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&lt:nO&gt: Asahi Brewries Ltd. 

& 1 1 : 1 20&gt ; A Nuc I e i c ac i d probe for detect i ng the genus Zymoph i I us and a 
roeth 

od for detecting beer turbiding bacteria 

<l30&gt: 2000-O6P 

&lt:160&gt: 8 

&lt:210&gt: 1 

&lt:211&gt: 26 

&lt:212&gt: DMA 

& 1 1 ; 2 1 3&gt : Zymoph i I us pauc i vorans 
&lt:400&gt: 1 

agtagctttc ccatgtggga aagaca 26 

&lt:2i0&rt; 2 
&it;2ii&gt: 23 
&lt:212&gt: DMA 

& 1 1 : 2 1 3&gt : Zymoph i I us pauc i vorans 
&lt:400> 2 

ttttagtgac agcttataaa tag 23 
&lt:210&gt: 3 
&!t;211> 22 
&lt:212&gt: DNA 

& 1 1 ; 2 1 3&gt : Zymoph i I us pauc i vorans 
&lt:400&gt: 3 

atactgcacg ttcgtctcaa ac 22 
&lt:210&gt: 4 
&!t:2ll> 18 
&lt:212&gt: DNA 

&lt:213&rt: Zymoph it us pauc i vorans 
&lt:400&gt: 4 

ttacagcaca ttattcgt 18 
&lt:210&gt: 5 

<2il&gt: 20 
<212&rt: DMA 

& 1 1 : 21 3&gt : Zymoph i I us pauc i vorans 
&lt:400&gt: 5 

ggattcgaac tggtcatctt 20 
&lt:210> 6 
&lt:2n&gt: 20 
&lt:212> DNA 

<213&gt: Zymoph i I us pauc i vorans 
&lt:400&gt: 6 

aagactgact tacattccca 20 
&lt:210&gt: 7 
<211&gt: 20 
&lt:212&gt: DNA 

&lt:213&gt: Zymoph i I us pauc i vorans 

&lt:400&gt: 7 

aagaaatgta gtttctgtcc 20 
&lt:210&gt: 8 
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&lt:212&gt: DNA 

& 1 1 : 21 3&gt : Zymoph i I us pauc i vorans 
&it:400&gt: 8 

gaagagggac taatctctta gcctt 



25 




@HlL/cZymophitus£ 



[@2] 




(51) Int. CI.' 
GO 1 N 

//(C 1 2 Q 
C 1 2 R 
(C 1 2 Q 
C 1 2 R 



(##) 



33/569 
33/58 
1/04 
1 ;0O 
1/68 
1 :01) 



C 1 2 R 1 :01 
C 1 2 N 15/00 
G O 1 N 27/26 



Z N A A 
3 O 1 A 
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A(##) 26045 AA28 BA13 BA14 BB04 BB24 
C621 DA12 DA13 DA14 FA16 
FB02 FB05 FB07 FB09 FBI 3 
GC15 

4B024 AA11 CA02 CA09 CA11 HA12 
4B063 0A18 0Q15 0043 0054 QR08 

QR42 OR56 0S13 0S16 0S25 

0S34 QX02 



